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Messrs. Vranesh and Musick briefly describe geothermal resources,
review various environmental, legal and technical obstacles, outline federal and
state legislation and case law which might affect geothermal development if
the resource is treated as either a mineral or water, and summarize geothermal
resources in Colorado. The authors conclude by suggesting possible legal solutions necessary to meet a goal of energy sufficiency.

GEOTHERMAL RESOURCES:
WATER AND OTHER CONFLICTS
ENCOUNTERED BY THE DEVELOPER-

An Alternative Energy Source Which is
"Gathering Steam"t
George Vranesh*
John D. Musick, Jr.**
I.

INTRODUCTION

Rising oil and natural gas prices and the rapidly diminishing availability of fossil fuels are most certainly causing increased interest in alternative energy sources which may be
the precursor of a new energy era. One such alternative for
commercially producing electricity' is geothermal energy.
Copyright (0 1977 by the University of Wyoming

tThis article was originally published in the Rocky Mountain Mineral Law Foundation's Geothermal Resources Development Institute. Reprinted with permission.
*Senior Partner, Vranesh & Musick, Boulder, Colorado; E.M., 1951, Colorado
School of Mines; LL.B., 1961, University of Colorado; member of the Colorado
and Boulder County Bars.
**Partner, Vranesh & Musick, Boulder, Colorado; B.A., 1967, Colorado State University; J.D., 1970, University of Colorado; member of the Colorado, Boulder
County and American Bar Associations.
The authors wish to extend specific recognition to Mary Louise Young and Richard
Leland Fetter for the research and effort conducted by them in the writing of this
paper.
1. Although electric power appears to be the immediate objective, potential uses for
geothermal resources include desalinization, space heating, produce processing, and
agricultural heating (hothouses and soil). A breakdown of these various uses by
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In the broadest sense, geothermal energy is the natural
heat of the earth. 2 It is an attractive alternative energy source
because it is not dependent on fossil fuels, it has a long-term
capacity including a possibility of recharge, and is environmentally more desirable in the recovery process. While projections of recoverable energy quantities within the United
States vary widely ,' an optimistic forecast of the actual contribution of geothermal energy to total electric power requirements has been estimated at fifteen per cent by the year
1985. 4
The task force for Geothermal Energy, in the Federal
Energy Administration Project Independence Blueorint Report of November, 1974, established a goal
for 1985 of 20,000 to 30,000 MWe. The latter value
representing an equivalent energy supply of one million barrels of oil per day.5
It is this substitution for fossil fuels and resultant easing
of the demand for consumption of admittedly limited resources that "red flags" the imperative nature of alternative
development.
To facilitate exploration, development and utilization of
geothermal resources, the federal government enacted the
countries demonstrates the diversity of geothermal energy. See Barbier & Fanelli,
The Role of Novel Power Sources - Geothermal, in GEOTHERMAL ENERGY, August, 1974, 8, 11 [hereinafter referred to as Barbier & Fanelli]. The authors' list includes freeze-drying of foodstuffs in the Soviet Union; processing cellulose and drying timber in New Zealand; preparation of plastic explosives in the United States;
drying of diatomite in Iceland; and use for breeding in Japan.
2. The physical nature of geothermal resources will be discussed more fully infra, but
basically is the immense reservoir of heat trapped in the earth's core. Geothermal
resources generally are found in fault areas located near the "mantle" plates in
areas of recent volcanism, glacial action, and mountain building. Molten rock moving upward in the crustal plates results in pods of igneous rock. The heat is conducted to the meteoric fluid which serves to move the heat up to the surface. See
generally, Muffler, Geothermal Resources, UNITED STATES MINERAL RESOURCES,
at 251 (U. S. Geological Survey Professional Paper No. 820) (Brobst & Pratz eds.
1973) [hereinafter cited as U.S.G.S. NO. 820].
3. Estimates range from 2.5 x 1018 cal. in 1 ENVIRONMENTAL STATEMENT FOR THE
GEOTHERMAL LEASING PROGRAM II - 16 [hereinafter referred to as ENVIRONMENTAL STATEMENT]; to 1.19 x 1029 cal. in Rex & Howell, Assessment of U.S.
Geothermal Resource in GEOTHERMAL ENERGY, 59, 60-61 (Kruger & Otte, eds.
1973); to ". . . thousands and thousands of megawatts (1,000,000 watts) down to
30,000 M.W... . 30,000 M.W. almost equals the current hydroelectric generating
capacity in the United States . . ." Rold, Geothermal Energy and Colorado - An
Introduction, in PROCEEDINGS OF A SYMPOSIUM ON GEOTHERMAL ENERGY
AND COLORADO, 1, 5 (COLORADO GEOLOGICAL SURVEY BULL. No. 35 (1974))

[hereinafter cited as COLO. G.S. NO. 35]. See also text accompanying note 10,
infra.
4. Kruger, Development of the Nation's Geothermal Energy Resources, in 3 GEOTHERMAL ENERGY 25 (1975).

5. Id.
https://scholarship.law.uwyo.edu/land_water/vol13/iss1/6
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Geothermal Steam Act of 1970. The Act provides for development by private industry of federally-owned geothermal7
resources through competitive and non-competitive leases.
The potential of geothermal resource areas has apparently
been recognized, as demonstrated by the initial responses in
competitive bidding for geothermal leasehold rights8 and
noncompetitive geothermal lease applications. 9
Does this mean there will be a "great geothermal resource
rush" much like the gold rush of pioneer days? Will there be
geologists scurrying about the West in search of geothermal
energy sources? Such an occurrence may be more real than
hypothetical though the magnitude of economic, legal and
developmental problems cannot be discounted as deterrents.
The path is not clear for developers and in fact is strewn with
acknowledged uncertainties.
At present, we are at liberty to speculate as to what is
possible developmentally, environmentally and legally for developers of geothermal resources - but such forecasts must
eventually give way to resolving the deficiencies. Litigation
over geothermal resources is as yet a very small body of law
though it is certain to increase. The rights and interests of
parties involved in geothermal operations, the rights of owners
of land overlying the resource and the rights of owners of associated resource interests, such as oil and gas, water and
minerals in solution, cannot continue to be undefined.
6.

30 U.S.C. § 1001 et seq. (1970).

7.

"If lands to be leased under this Act are within any known geothermal resources
area, they shall be leased to the highest responsible qualified bidder by competitive
bidding under regulations formulated by the Secretary. If the lands to be leased are
not within any known geothermal resources area, the qualified person first making
application for the lease shall be entitled to a lease of such lands without competi-

tive bidding." 30 U S.C. § 1003 (1970).

A known geothermal resources area (KGRA) is "an area in which the geology, nearby discoveries, competitive interests, or other indicia would, in the opinion of the Secretary, engender a belief in men who are experienced in the subject
matter that the prospects for extraction of geothermal steam or associated geothermal resources are good enough to warrant expenditures of money for that pur-

pose." 30 U.S.C. § 1001(e) (1970).
8.

9.

As of October 1, 1975, the Bureau of Land Management (BLM) has held 22 sales

and issued 101 competitive leases on about 192,000 acres in KGRA's. Reported

on Fact Sheet, Geothermal Leasing Summary, a handout by the Bureau of Land
Management distributed at the Annual Energy Conference sponsored by New
Mexico State University Energy Research and Development Institute (October 10,
1975).
As of October 1, 1975, approximately 4,900 applications were received by the
BLM covering 10.6 million acres and resulting in 356 leases covering 644,000 acres.
Fact Sheet, supra note S.
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The body of this paper will be concerned with briefly describing geothermal resources, reviewing various environmental, legal and technical obstacles, outlining federal and state
legislation and case law which might affect geothermal development if the resource is treated as either mineral or water,
summarizing the treatment of geothermal resources in one_
jurisdiction-Colorado--and suggesting possible legal solutions
necessary to meet a goal of fuel sufficiency which is prudently accountable both environmentally and technologically.

II.

WHAT ARE GEOTHERMAL RESOURCES?

In reviewing the problems encountered by the geothermal
developer, it is necessary to review the nature, occurrence
and magnitude of geothermal resources. Latent heat energy
exists throughout the earth. In some areas the temperatures
are unusually high because of some geologic anomalies." These
"hot spots" are generally referred to as geothermal resources
or resource areas, even though in other areas the latent reggional heat itself technically constitutes a geothermal resource.
The heat, primarily stored in rocks and to a lesser extent in
liquid water and/or stem-filling pores and fractures, may be
transferred through the medium of steam or hot water from
the source to a point of capture or use.
White1 approximates the potentially accessible heat (for
drilling purposes this is at about a depth of six miles) at 1024
British thermal units. Dr. White's estimate expressed in metric
terms, i.e., stored energy at a depth of 10km, is about 3 x
1023 Kcal, which has been transposed into an equivalent heat
12
content of 4.5 x 1016 short tons of coal or 3.5 x 1020 kWh.
This immense quantity of heat is misleading, however,
since much of this energy is too diffuse to be exploitable as
a potential resource. Further, heat alone does not constitute
a commercially feasible resource. The reservoir must be at an
10.

11.
12.

White, Characteristicsof Geothermal Resources in GEOTHERMAL ENERGY at 59
(Kruger & Otte, eds. 1973). [hereinafter cited as White]. As used in specific areas,
see Preliminary Appraisal of Ground Water in Storage with Reference to Geothermal Resources in the Imperial Valley Area, California, U.S. GEOLOGICAL SURVEY
CIRCULAR NO. 649 (1972) [hereinafter cited as U.S.G.S. No. 6491.
Geothermal Energy, U.S. GEOLOGICAL SURVEY CIRCULAR No. 519 at 2 (1965)
[hereinafter cited as U.S.G.S. NO. 519].
Barbier & Fanelli, supra note 1. at 8.

https://scholarship.law.uwyo.edu/land_water/vol13/iss1/6
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attainable depth to permit drilling, at temperatures sufficient
for processing (greater than 1500 C., 4000 F., depending on
the procedure), of adequate volume and with sufficient recharge .13
Although the location and magnitude of geothermal resources cannot, as yet, be precisely determined, a prediction
can be made from the distribution of hot springs and from
environments of volcanism and tectonism within the past
five million years. 14 Using available geologic, geochemical and
geophysical data, the Bureau of Land Management has classified approximately 2.8 million acres of land (about sixty per
cent federally owned) as Known Geothermal Resources
Areas. 16 Another one hundred million acres (about fifty per
cent federally owned) were designated as potentially valuable. 16 These "hot spots" are found
...primarily in the western states along the circumPacific belt of recent volcanism and where the Pacific
ridge system intersects the North American continent
and the Imperial-Coachella
along the Gulf of California
17
Valley of California.
Geothermal resources are presently known to exist in
four basic types of systems: (1) hydrothermal convective systems which include both hot water and dry steam systems, '8
(2) geopressured systems, 19 (3) impermeable hot dry rock
2
mass systems,2 0 and (4) volcanic and magnatec deposits. '

13. Classification of Public Lands Valuable for Geothermal Steam and Associated Geothermal Resources, U.S. GEOLOGICAL SURVEY CIRCULAR No. 647 (1971) [hereinafter referred to as U.S.G.S. No. 647] ; see also Kruger, supra note 4.
14. White, supra note 10; Grose, Summary of Geology of Colorado Related to Geothermal Energy Potential, COLO. G.S. No. 35; see also U.S.G.S. No. 647 at 8 for
the kinds of data considered in evaluating an area for its potential.
15. Fact Sheet, supra note 8;see note 7 supra for statutory definitions of KRGA's.
16. Id.
17. U.S.G.S. No. 647, supra note 13, at 6.
18. The hydrothermal connective systems are presently the most exploitable type and
are distinguished on the basis of the physical state of the major pressure-controlling
medium. The liquid, water or brine dominated hot-water systems include: The Imperial Valley, California; Wauakei, New Zealand; Cerro Pueto, Mexico; Salton Sea
and Yellowstone in the United States.
19. In addition to thermal energy, geopressured geothermal areas are a potential source
of mechanical energy because of abnormally high fluid pressures. The Northern
Gulf of Mexico basin is an area of potentially exploitable reservoirs and because of
active exploration for oil and gas in the area, substantial geological information is
readily available. U.S.G.S. NO. 726 at 125 et seq.; ENVIRONMENTAL STATEMENT,
supra note 3, at 11-13.
20. A formation of hot, dry granite is currently being drilled near Los Alamos. ENERGY, NATURAL RESOURCES AND THE ENVIRONMENT, March 27, 1974, at 6. This
seems to the projection by the Department of the Interior that electrical generation
from this type of system was "years in the future." 1 ENVIRONMENTAL STATEMENT, supra note 3.
21. Igneous-related heat probably exceeds the total heat content of the geopressured
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The hydrothermal convective system is currently about
the only practical method for tapping geothermal energy. 22
Where the fields produce clean, dry steam, that is, steam that
contains little or no liquid water and is largely free of dissolved minerals, the efficiency of the system increases. Where
these ideal conditions do not exist, viz., where there is appreciable condensed water and dissolved minerals, it is termed a
wet system. More common than the vapor dominated system,
the liquid system must contend with decreased efficiency and
clogging and corroding of machinery.
While the latter three systems (geopressured, impermeable
hot dry rock mass and volcanic) are presently not economically
or practically developable, they probably are even more
abundant than the resources currently exploited. The experimental status of exploration and development of these systems could eventually mature into an established, feasible
practice and may therefore eventually provide not merely a
speculative source, but suitable deposits with tremendous life
spans.
It should be clear that these four types of systems vary in
their particular geophysical structure and geochemical composition. But common to all systems is the essential heat energy of the earth's core 23 conducted by a medium at an
atypically high temperature level.
Therefore, geothermal energy is a product of the physical
character of the resource's environment and not its chemical
composition. Such a distinction is important to later discussions in this paper about the nature of the resource and concomitant legal regulations.

22.

23.

and hydrothermal convective systems. U.S.G.S. No. 726, at 76. It consists of two
distinct physical phenomena - molten or partially molten magma and roof rocks.
While the most numerous areas reported in tables of igneous-related geothermal
systems (U.S.G.S. No. 726, 58 et seq.) were in Alaska, it was noted that Long Valley, California, Steamboat Springs, Nevada and Yellowstone National Park, Wyoming, were regions with known data.
The Geysers area in California had an installed capacity, as of May 1974, of approximately 420,000 kilowatts (or about half the energy needs of a city the size of
San Francisco). Additional installations of 110,000 kilowatts per year are planned.
Statement by Joseph Aidlin, legal counsel for Magma Power Co. of Los Angeles,
120 CONG. REC. 15834-15836 (1974), reprinted in August 1975 GEOTHERMAL
ENERGY 46.
This natural heat is "derived from radioactive decay, friction (tidal and crustal
plate motion) or possible primeval heat." 1 ENVIRONMENTAL STATEMENT, supra

note 3, at II-10.

https://scholarship.law.uwyo.edu/land_water/vol13/iss1/6
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Briefly, and in a very simplified illustration, the energy
resulting from a geothermal source could be compared to the
energy potential present in the head of water at the top of a
turbine flume or a mill dam. It is exploitable because of a
physical quality-concentrated heat flow near the surface of
the earth-which may be trapped at, or near, the site of the
anomaly. There it must be converted into a more readily
transportable, possessable form such as electricity. Like the
stream flow which produces the head of water behind a dam,
and unlike fossil fuel resources, geothermal resources are vir24
tually inexhaustible, recharging dynamic systems.
It is precisely on this aspect of physical nature that the
confusion exists which has hampered full scale development
of geothermal resources. Development must function within
the legal and political universe - but questions remain unanswered: What is a geothermal resource? Who "owns" the
right to use this anomaly?
III. ENVIRONMENTAL CONSIDERATIONS
While geothermal power generation operations are not environmentally pure, the relative impact of development is
considered to be slight when compared to other systems.2 Despite the fact that geothermal power plants are less efficient
in terms of thermal efficiency than nuclear or fossil fuel
plants,26 the pollution from their operation is usually a minor
consequence, limited to the close proximity of the plant site.
24. See COLO. G.S. NO. 35, supra note 3, at 4-5 where it was reported it has "been estimated that, if the center of the earth could be cooled by I°F., enough energy would
be released to run all existing power plants for 20 million years." In Reich v. Commissioner of Internal Revenue, 454 F.2d 1157 (9th Cir. 1972), aff'g, 52 T.C. 700
(1969), the holding that The Geysers reservoir was an "exhaustible natural resource" did not mean that the energy resource was being depleted but that the
transfer medium pressure, in the form of steam, was being exhausted. The finding
of fact by the tax court was that "[t]here has been no significant temperature
change within the steam formation from 1926 to the present." Id., 52 T.C. 700,
705 (1969).
25. U.S.G.S. No. 820, supra note 2, at 253-254.
26. For example, a nuclear plant rejects 2 Mw of heat for each Mw of power generated
while a water cooled, dry steam geothermal system rejects 5.3 Mw of heat for each
Mw of power. Alternative Sources of Energy, 3 ENERGY 52 (preliminary draft prepared for the California Coastal Zone Commission) (1974) [hereinafter referred to
as ENERGY]. Bowen rates the relative efficiences of the generating plants alone:
14%-16% for geothermal, 32%-34% for nuclear, and 36%-40% for a fossil fuel plant.
Bowen, Environmental Impact of GeothermalDevelopment, in GEOTHERMAL ENERGY at 211 (Kruger & Otte eds. 1973) [hereinafter referred to as Boweni.
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This impact of geothermal resource development on the
physical environment poses several problem areas for consideration: subsidence and seismic effects, thermal pollution to
either air or water, air pollution in the form of odorous gases
and particulate matter, noise pollution, land use planning, resource conservation, and, most significantly, effect on the hy7
drologic systems of underground and surface waters.
A. Seismic Effects and Subsidence
Since unstable conditions in the earth's crust creating the
geologic anomaly make a geothermal area valuable, "geothermal and seismic activity induced by fluid injection or withdrawal of geothermal resources is still uncertain, but earthquakes have resulted from temperatures and pressure changes
in other water-rock systems."' '
These changes are, however,
from waste disposal operations of greater than hydrostatic
pressure. Geothermal reservoirs at less than hydrostatic pressures do not pose this problem when fluids are reinjected.
This low pressure permits the returned water to flow into the
reservoir without pumping and this hydro-geologic depression
is beneficial in that it facilitates recharging from other aquifers and reduces the chance of geothermal fluids flowing out
of the reservoir.
While there has been concern expressed over the seismic
effects of large, deep fluid withdrawals in the Imperial Valley, California area, 29 there have been no reported earthquakes
due to geothermal production after years of heavy development in such fields as Larderello, Italy, and Wairakei, New
Zealand. 3 0 It has even been suggested that reinjection of geothermal fluids may reduce seismic activity in resource areas. 31
While the evidence is not yet conclusive, present data suggests
that prudent operation of geothermal fields should not significantly increase the threat to the geologic stability of these
areas.
27. Bowen, supra note 26, at 204-205.
28. See, e.g., Hoover & Dietrick, Seismic Activity During the 1968 Test Pumping at
the Rocky Mountain Arsenal Disposal Well, U.S. GEOLOGICAL SURVEY CIRCULAR 613 (1968); Evans, Man-Made Earthquakes in Denver, 10 GEOTIMES 11-18

(1966).
29.

U.S.G.S. NO. 649, supra note 10, at 52.

30. Bowen, supra note 26, at 206.
31.

U.S.G.S. NO. 649, supra note 10, at 51.

https://scholarship.law.uwyo.edu/land_water/vol13/iss1/6
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The subsidence problem, on the other hand, poses definite
problems for development of the resource in hot water dominated systems: whenever fluids are mined from a groundwater reservoir, that is, withdrawals exceed the recharge rate
and reservoir pressures continue to decline, land subsidence
may occur. 32 As an example, the heavily developed field in
Wairakei, New Zealand, has a subsidence rate reaching a maximum of 1.3 feet per year and the effects extend over a twenty-five square mile area. 33 It is also significant that subsidence
at Wairakei, New Zealand, and Cerro Prieto, Mexico, occurs
outside the area of the production field.34 This subsidence is
the result of fluid pressure reduction and subsequent compaction of layers of the underlying aquifer system. It will present
difficulties for operators of liquid dominated hydrothermal
convective systems primarily in terms of developing a technology of reinjection.
Subsidence would become a major problem in the operations of the liquid dominated systems which plan to remove
large quantities of fluids for consumption 35 and do not reinject the heated medium after power generation. While subsidence does create additional obstacles for these systems, the
problem is one which may be helped by using present day
"know-how" developed in the petroleum industry where subsidence is common.
This is not-to say that all geothermal operations will affect the seismic balance or will cause subsidence. More data is
needed but it is at least a possibility that due to the great
depth in location of most geothermal resources there will be
few, if any, detrimental effects. It is a critical determination
for developers who may wish to make net withdrawals of the
water; mandatory reinjection to maintain pressure balances
and/or prevent subsidence obviously bars any retention of
the water.
32. Id.; see note 18 supra for geographic locations of these systems.
33. U.S.G.S. NO. 649, supra note 10, at 51-52. Using the U.S.G.S. ratio for subsidence
to artesian head decline of 1:10-50, this implies a drop in the underlying reservoir
of from 13 feet to 65 feet per year.

34.

Id.

35.

This is the proposed plan for the Imperial Valley, California, field. See, U.S.G.S.
No. 649, supra note 10, and is the present operation at Cerro Prieto, Mexico,
where about 15 million gallons of water per day are removed. ENERGY, supra note
26, at 50. Under the Imperial Valley plan, reinjection of salt water from the Gulf
of California or the Pacific Ocean will be substituted for the fresh water U.S.G.S.
No. 649, supra note 10. The possibility of exchanging salt water for fresh water a
part of the multi-purpose operations plan may produce a secondary benefit that
may make an otherwise uneconomic development feasible.
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It is significant that the most recent study of geothermal
areas in Colorado3 6 is premised on the belief that reinjection
will be required to protect water flows. Certainly the conclusion of the study will provide much insight into the problems
surrounding reinjection. Until its completion, we can only
speculate from the available data. It is our belief that the results will support the net withdrawal of water, either because
withdrawal will have very minimal effect, or because the reinjection of cooled water may increase the hazards through
greater pressure or where the subsidence may have a natural
cause. 3 Adequate monitoring of fluid pressure and surface
bench marks could serve as an in-progress check, and reinjection begin when danger is imminent. This method avoids the
too-cautious approach of forbidding fluid net withdrawals
even where no proof of danger exists.
B. Thermal Pollution
While the measure of heat rejection for a geothermal plant
is greater than a nuclear or fossil fuel plant,8 there is no
other coincident support operation, such as mining and processing of fuels. Taking this total activity perspective puts the
geothermal operation in a better light, and, after final consideration, it may be the most efficient system. 39 In addition,
use of the hot fluids after electricity generation for heating or
distillation creates a situation of beneficial thermal enrichment rather than one of thermal pollution. 40
Thermal pollution of water has been more commonly examined as a product of industrial discharge. The same care
must be taken for possible intermingling of geothermal water
with surface and ground waters. Not only must there be concern for the chemical content of the water but also for the
heat, which could measurably raise the temperature of water
and soil that come in contact with the geothermal water.
36.

38.

Romero & Fawcett, TECHNICAL REPORT: RELATIONSHIP BETWEEN GEOTHERMAL RESOURCES AND GROUNDWATER IN COLORADO (Colorado Division of
Water Resources, March, 1976) [hereinafter referred to as TECHNICAL REPORT].
See U.S.G.S. No. 649, supra note 10, at 51-52 where the need for research is acknowledged.
ENERGY, supra note 26.

39.

Bowen,supra note 26.

37.

40. See Laird, Water from Geothermal Resources in GEOTHERMAL
(Kruger & Otte eds. 1973) [hereinafter referred to as Laird].

https://scholarship.law.uwyo.edu/land_water/vol13/iss1/6
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Again there is a paucity of authorities to analyze. In the
absence of data, we merely refer to thermal pollution as a potential environmental hazard deserving of further study.
C. Air Pollution
An increased humidity burden and release of mineral
vapor and gas are two of the possible forms of air pollution.
Though there is an absence of data confirming increased humidity as a hazard, it is a point of environmental concern.
The most noticeable aspect of released vapor and gas at a
plant site is the odor of released hydrogen sulfide which emits
the characteristic "rotten egg" smell. Mercury vapor may also
cause serious air pollution if it is released to the atmosphere
41
with the steam.
The noxious odor of hydrogen sulfide, however, is limited to the plant site. When the resulting hydrogen sulfide emitted by dry-steam geothermal plant is compared with the sulphur dioxide (S02) of a coal plant, the pollution at the geothermal plant site is much less. 42 This is without taking account of the externalized pollution of getting the coal out of
the ground and to the plant. A liquid-dominated system may
produce sulphur emissions comparable to the high sulphur
fossil fuel plant, requiring extensive pollution control facilities. On the other hand, a closed, binary-cycle system4 3 emits
almost no pollutants44 as it drives its turbo-generator with a
secondary fluid and reinjects the cooled geothermal fluids
back into the reservoir.
Pollution in the form of particulate matter is produced
by dry and flashed steam systems, which require pollution
41.

Mercury vapor is most likely associated with marine sedimentary deposits.

42. See Bowen, supra note 26, at 208-209, who makes the comparison by using a coal

43.

plant fired by 1% sulphur coal and a vapor dominated geothermal plant using steam
containing 0.0225% H2S and a 30% return of condensate. The coal plant releases
about four times as much SO 2 to produce the same energy. This is without the
treatment system now being used at the Geysers to reduce part of the H2S to
elemental sulphur. See also, ENERGY, supra note 26, at 51, which reports that the
H 2 S released at the Geysers is about the same as that for an equal size coal plant
burning low-sulphur fuel.
Basically, a binary-cycle system brings the hot fluid medium to a surface heat exchanger where it heats a secondary fluid. This secondary fluid is used to power the
turbogenerator and the geothermal fluid is returned to the reservoir without ever
leaving the system. Laird, supra note 40, at 180-181.
See ENERGY,supra note 26, at 52.

44.
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abatement controls. This problem is insignificant when contrasted to coal fly ash emissions of a coal-burning power plant
and the dust generated by the strip mining operation which
produces the fuel. Similarly, the dust, smoke and radionuclides
released in a uranium mining operation must be placed in the
calculations of a nuclear plant's pollution."6
The total effect of geothermal development on air quality, when compared with the full cycle of operations of the
nuclear or fossil fuel systems, is not unfavorable. It has the
added advantages of being isolated to the plant site, where it
may be more easily controlled, and being nearly limited to
non-toxic, odorous gases which dissipate relatively quickly in
the air.
D. Noise Pollution
Noise pollution of dry steam geothermal system is significantly higher than other systems during the drilling and development period, which can extend over several years. The
drilling operations at the Geysers now uses mufflers to control noise emissions, and developments in drilling technology
point to further reductions in noise levels. 4" Once a geothermal field is in operation its noise level is no greater than that
of other power plant types. Since most geothermal plants are
in isolated locations, the micro-ecology is placed in dislocation for just the development period and can be reestablished
soon after the drilling phase has ended, or even while development continues, as is the case at the Geysers.4 7
E. Land Use Planning
One of the major attractions of geothermal plants is that
once they are placed in operation it is easy to integrate the
development into the pre-existing environment. As plant siting regulationsU begin to present major problems for the
utilities industry,49 the harmony of the Larderello plant with
surrounding agricultural uses and the Geysers plants with the
surrounding grazing and hunting activities should provide
land use planners with a basis for optimism.
45.
46.
47.
48.

See Bowen, supra note 26, at 209.
Id.
Id. at 200.201.
CAL. PuB. RES. CODE § 3757 (West 1974); Montana Utility Siting Act of 1973,
MONT. REV. CODES ANN. § § 70.801 et seq. (1973); ARIZ. REV. STAT. § § 40-360
et seq. (1971).
49. Hansen, Mineral Development and the Environment: Legal Reforms for the Siting
of Major Facilities,20 RocKY MTN. MIN. L. INST. 565 (1975).

https://scholarship.law.uwyo.edu/land_water/vol13/iss1/6

12

Vranesh and Musick, Jr.: Geothermal Resources: Water and Other Conflicts Encountered by th

1977

CONFLICTS ENCOUNTERED BY DEVELOPER

121

F. Resource Conservation
Geothermal resource conservation must be viewed in
terms of conservation within separate systems since the total
heat energy available for exploitation is immense. 50 Each in.
dividual system may be wasted through improper operations
such as extraction and consumption of steam or fluids in excess of recharge, failure to guard against well blowouts or injection of foreign or altered fluids which adversely affects circulation within the convection cells or injection wells."1 This
system-wide approach is similar to the correlative rights of oil
and gas regulatory schemes 2 with respect to individual oil
reservoir planning. While it is still too early to evaluate the
enforcement and administration of present conservation statutes, 53 this is one area of geothermal legislation that has taken
a consistent approach that can be integrated to interact
smoothly with other natural resource law and can serve as a
model in that respect.
Taking all of the elements discussed above as a group of
consequences of electric power generation, geothermal resource development is unique in that the entire fuel discovery,
recovery, delivery and consumption cycle is localized at one
site. This facilitates monitoring the entire process with an eye
toward measuring the total cost of power production from an
environmental perspective. This permits an intelligent evaluation of each thermal turbo-generating system. When the cost
of the entire fuel cycle in each system is measured, the geothermal developer will have the ecologist and the economist
as his advocates for this relatively pure, efficient system of
power generation.
G. Effect on the Hydrologic Systems of
Ground and Surface Matters
The most significant environmental and economic impact
of any geothermal system operation will be the effect on wa50. See Bowensupra note 26.
51. The Geothermal Steam Act of 1970, 30 U.S.C. § 1022(a) (1970), has a provision
aimed at prevention of waste, as does the intent of the California Act, CAL. PUB.
RES. CODE § § 3700-76 (West 1972), particularly § 3741. Colorado also provides
for the prevention of waste. See COLO. REV. STAT. § 34-70-103(12), (13) (1973).
With respect to The Geysers Field, the potential for waste would appear great. The
evidence in Reich, supra note 27, is that depletion of the system is occurring at
about 5% per year. There is one well blowout that cannot be contained presently
at the Geysers field. ENERGY, supra note 26, at 53.
52. See, e.g., Kuntz, Correlative Rights in Oil and Gas, 30 MISS. L.J. 1 (1958).
53. Supra note 48.
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ter, the material transfer medium for all geothermal systems,
particularly the obligations to maintain water quality of surface and underground aquifers.
Geothermal systems can be distinguished between hydrothermal convective systems, which possess natural waters, and
dry systems, which do -not.5 Power generation in these hot,
dry resources will be by binary-cycle closed systems which
will require the acquisition of water to establish and operate
a dynamic system.55 In that case, the effect on water rights
should be limited, since geothermal rights should be treated
in the same manner as other, more traditional rights.66
Development of operational hydrothermal convective systems poses continuing problems of waste water disposal and
hydrogeologic dislocation, but also has the potential for developing new water supplies"7 in addition to power generation.
Present day technology requires that such systems possess
natural reservoirs with fluid temperatures in excess of 150 C.
and with sufficient permeability to insure adequate recharge
and fluid movement. 8 The dynamics of an operating system
consist of the transfer of earth heat to meteoric water,59 which
becomes part of circulating convection cells with an ultimate
discharge of the heat near the top of the cell.60 There is a circulation of the water, but not necessarily'a discharge of water
at the surface. When there is a discharge, either naturally or
artificially induced, a recharge must occur for the system to
continue as a dynamic heat exchange system.61
In an open homeostatic system, which is recharged by
percolating waters, the salinity of the circulating fluids is exceptionally high and increases as pure waters are discharged
and replaced by the saline groundwaters.62 The natural rate
54. Supra notes 42-43.
55. Laird, supra note 40; ENVIRONMENTAL STATEMENT, supra note 3, at 11-74.
56. Infra Part IV.
57. See generally Laird, supra note 40; White, supra note. 10.
58. White, supra note 10.
59. Meteoric water is water of atmospheric origin.
60. U.S.G.S. NO. 649, supra note 10, at 16.
61. U.S.G.S. NO. 649, supra note 10, at 16; Laird, supra note 40. at 179.
62. White, supra note 10, at 88; U.S.G.S. No. 649, supra note 10, at 301. The purity of
discharged waters at Klamath Falls, Oregon, is evidenced by its use directly for
stock watering. Bowen, supra note 26, at 212. The salinity in the Salton Sea Reservoir, being recharged for an estimated 50,000 years by waters with 25,00035,000 mg/1 dissolved solids, now contains a brine with about 260,000 mg/1 dissolved solids. U.S.G.S. No. 649, supra note 10, at 32.
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of recharge of these convection cells is extremely slow, 3 meaning that any significant water consumption may have to be
replaced to avoid subsidence and possible changes in underground flow patterns." A hydrothermal convection geothermal powered generating plant using a closed binary-cycle system or natural steam is unique among thermal power plants
in that it does not require supplementary cooling waters.
Therefore, such operations may not demand regional waters
needed for other purposes."
Generally, all geothermal power generation operations are
going to affect alluvial flow regimes and chemical composition
slightly. When the operation includes consumptive uses of
water there will also be effects on the quantity and cost of
regional water supplies, the chemical and thermal composition
of tributaries after commingling of return flows, the everpresent problem of waste water disposal and the relative
rights to the water appropriated or developed.
The initial question raised by consumptive use of geothermal waters is, "What kind of water is this?" Are these waters
part of regulated surface or underground waters, or are they
"developed" by the operation, thereby the property of the
developer?" Geothermal waters, as part of a naturally dynamic-albeit extremely slow-recharging system67 are best
characterized as non-tributary ground waters. Operations
which increase the discharge, increasing an existing hydrologic
depression," will produce a corresponding increase in groundwater flow toward the geothermal reservoir, changing historic
flow patterns. While these reservoirs are very deep, 69 and annual percentage of recharge insignificant,7 0 the quantities of
water involved are tremendous. The operation at the Geysers
63. U.S.G.S. No.649, supra note 10, at 31-32.
64.

Id. at 50-52.

65.

Bowen, supra note 26, at 211.

66.

Developed waters are waters added to a tributary systems which would not have
reached the system but for the efforts of man. The water "(is] universally held to
belong to the person who by his labors had made them available." TRELEASE,
CASES AND MATERIALS ON WATER LAW 101 (1967).

67.

See, supra notes 58-64 and accompanying text. The recharge rate estimated for the
Salton Sea geothermal system is approximately - 17,000 AF from the Colorado
River into a reservoir of 1.1 billion AF or 1.5 x 10 5 percent per year. U.S.G.S. No.
649, supra note 10.

68. Bowen, supra note 26, at 205.
69.

Two to three miles and will become deeper as technology permits. White, supra

note 10.
70. Supra note 67.
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can be expected to dispose of four million gallons of water
per day and that at Cerro Prieto around eleven million gallons
per day. 7 ' Thus, the effect on a hydrogeologic system by partial distillation and consumption of this waste water must be
recognized and considered in regulating geothermal resource
development.
Usable water is produced by geothermal plants by distillation of the hot brine. 72 The amount of recoverable water
varies from resource to resource, depending on reservoir volume and porosity73 The economics of recovery adds variables
representing the depth of the water-bearing stratum, the percentage of water above a threshold temperature, the cost of
recharge or replacement fluids and the market value for water
in the area.
Using these methods, the total estimate of recoverable
water in the Imperial Valley geothermal area is 1.1 billion
acre-feet, of which about 200 million acre-feet is above the
economic threshold temperature of 150' centigrade. Removal
of 200 million acre-feet of water could have a substantial effect on the entire Imperial Valley.7 4 First, the addition of
this new water at competitive prices75 will have the potential
to increase the irrigated acreage in this fertile region resulting
in increased food production. This extraction will, however,
present serious problems with respect to subsidence in the
area, speeding the salinization of the convection cells and possible changes in groundwater flows.
The subsidence question was discussed above 76 and deserves mentioning only to restate that extraction of fluids for
consumptive use enlarges the magnitude of the problem. While
the overlying geology of geothermal resources varies widely, 77
subsidence should be predictable in any operation which reduces hydraulic support.
ENERGY, supra note 26, at 50. This would approximate 4500 AF/yr for the Geysers
and 1200 AF/yr for Cerro Prieto.
Laird, supra note 40; U.S.G.S. No. 649, supra note 10.
Sur = Am Sy or Sur = AmPt; where: Sur is recoverable water; A is the area of the
storage unit; m is the thickness of saturated deposits (therefore Am = reservoir volume); Sy is the specific yield and Pt the porosity of water bearing deposits, whichever is applicable.
74. U.S.G.S. No. 649, supra note 10, at 51.
75. In a multipurpose approach, the Bureau of Reclamation may increase the economically recoverable volume of water by subsidizing the water production operation
with proceeds from the electrical generation operation. Id.
76. Supra notes 33-37, and accompanying text.
77. U.S.G.S. NO. 649. supra note 10, at 51.
71.

72.
73.
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A second detrimental result from consumption of geothermal fluids is the increased salinization of the convection
cell and potential contamination of surrounding surface and
groundwaters.78 This may result from increased natural recharge salinization s or through injection of highly saline ocean
waters, as has been suggested, for the prevention of expected
subsidence in the Salton Sea area. 80 Waste water disposal
leading to contamination of surface waters has reportedly delayed geothermal development in this country. This problem
is primarily one of economics and can be solved in most cases
by careful reinjection of waste fluids.8'
The major concern of many natural resource lawyers and
western property owners is the effect of geothermal operations on the surrounding hydrology. The United States Geological Survey study of changes in inflow and outflow, related
to large-scale extraction in the Imperial Valley area, lists eight
ways changes might be produced 82 The report states that,
"The point is that any large-scale water production will induce changes in the system.... "8 The implication of the report is that there must be a trade-off between present water
users within the Salton Sea Trough and potential geothermal
developers over respective rights to the limited water in the
area. Since a geothermal reservoir is the product of meteoric
groundwater recharge, increased recharge rates are necessitated by power generation and fluid extraction, meaning that
surrounding water users are going to have reduced groundwater supply after operations begin. Only proper integration of
the water use of the geothermal developer with that of other
water users will avoid a legislative taking of water rights by
granting the free use of necessary geothermal fluids. While
the effect may not be immediately apparent, geothermal operations utilize waters of underlying aquifers that are inseparable from other regulated groundwaters. Recognition of
this fact, and legislation based on such an awareness, must be
achieved before irreparable damage falls upon surrounding
well owners.
78. Bowen,supra note 26, at 211.
79. White,supra note 10, at 88.
80. U.S.G.S. No. 649,supra note 10.
81. Laird, supra note 40.
82. U.S.G.S. No. 649,supra note 10, at 50.
83. Id.
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LEGISLATION AND CASE LAW

A. The Union Oil Case
Precisely defining geothermal resources is the key to integration of geothermal resource law into the legal universe and
optimum development. But at present the only comment
which can be safely made about the term "geothermal resource" is that it has no fixed legal meaning, or, at best, only
a tentative one.
The Geothermal Steam Act provides:
Geothermal resources in lands the surface of which
has passed from Federal ownership but in which the
minerals have been reserved to the United States shall
not be developed or produced except under geothermal leases made pursuant to this Act. If the Secretary
of the Interior finds that such development is imminent, or that production from a well heretofore drilled
on such lands is imminent, he shall so report to the
Attorney General, and the Attorney General is authorized and directed to institute an appropriate proceeding in the United States district court of the district in which such lands are located, to quiet the title
of the United States in such resources, and if the court
determines that the reservation of .minerals to the
United States in the lands involved included the geothermal resources, to enjoin their production otherwise than under the terms of this Act: Provided, that
upon an authoritative judicial determination that Federal mineral reservation does not include geothermal
steam and associated geothermal resources the duties
of the Secretary of the Interior to report and of the
Attorney General to institute proceedings, as hereinbefore set forth, shall cease.84
Such an "appropriate proceeding" was United States v.
Union Oil Co. of California.5 The United States sought a
declaration of its ownership rights to geothermal steam and
associated geothermal resources which were being produced
by defendants under leases from owners of land patented under the Stock Raising Homestead Act of 1916.86 The basis of
84. 30 U.S.C. § 1020(b) (1970) (emphasis added).

85. 369 F. Supp. 1289 (N.D. Cal. 1973), rev'd, 549 F.2d 1271 (9th Cir. 1977).
86. 43 U.S.C. § § 291 et seq. (1970). The Act applied to lands designated by the Secretary of the Interior as "stock-raising lands," that is, "lands the surface of which is,
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the United States' claim was the reservation of "the coal and
other minerals" to the United States in the patents issued.
Whether geothermal resources were encompassed in this mineral reservation could be answered either by the intent of
Congress underlying the original language or by judicial de87
termination pursuant to the Geothermal Steam Act or both.
The intent of Congress is often merely conjectural and in
this instance the court agreed with defendants that Congress
intended to convey fee title to the land, not just use of the
surface, and that only the mineral deposits, not the entire
subsurface estate, were reserved. The district court thereby
rejected the categorization by the United States of surface
and subsurface estates and concluded that geothermal resources were not mineral within the meaning of the reservation contained in the Stock Raising Homestead Act. The
owner of the surface estate, granted for stock raising purposes,
was therefore entitled to develop, mine and produce the geothermal resources contained in the subsurface.
On appeal to the Ninth Circuit,8 the United States is attempting to trace the history of land grants and ultimately to
conclude that mineral reservations were meant to include
minerals, fuels and/or all subsurface natural resources except
those necessary to support the surface. 9 In other words, the
United States seems to contend it would be a gratuitous windfall to surface owners if geothermal resources were omitted
from mineral reservations since use of geothermal energy
would be the purview of the intended purpose of the surface
estate.
in his opinion, chiefly valuable for grazing and raising forage crops .
43 U.S.C.
§ 292 (1970). The entryman is required to make "[Al] 1 entries made and patents
issued" under the Act must "contain a reservation to the United States of all coal
and other minerals in the lands.... "43 U.S.C. § 299 (1970).
87. 30 U.S.C. § 1020(b) (1970). Section 21(b) of the Act provides for the Secretary of
the Interior to inform the Attorney General of imminent developments on lands in
which mineral interests are reserved to the federal government and for the Attorney General then to initiate a quiet title to the resources in question. If federal
ownership is determined to exist, production may be enjoined.
88. The authors acknowledge that subsequent to the writing of this article, the Court
has decided that geothermal resources are to be considered as "minerals" under the
Stock Raising Homestead Act and, therefore, are reserved to the United States. It
is submitted that this decision should be understood as being confined to the specific facts of that case and is not controlling with regard to grants under other acts
or whether, under other geological and legal circumstances, it is more appropriate
to consider this resource as "water" rather than as "mineral." For further authority
similar to Union Oil, see Geothermal Kinetics, Inc. v. Union Oil Co., Civil No.
75314 (Super. Ct., Sonoma County, Calif. 1976).
89. Brief for Appellant, United States v. Union Oil Co. of California, 549 F.2d 1271
(9th Cir. 1977) (hereinafter referred to as Brief of the United States].
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This view of the United States is supported by an article
espousing many of the same arguments.9 0 The basic argument
used by Bjorge 9' is that the language of the congressional debates and reports emphasized limitation of entry by patent
under the Stock Raising Homestead Act to use of the surface
estate. While some prior history is less favorable to this conclusion, Bjorge distinguishes it as relating solely to earlier
Acts. 2 He also urges that additional language in the congressional debates speaking to the strict limitation of entry to the
surface estate should be "at least as persuasive and authoritafive" as the opinions and language cited by the court in
Union Oil.93
Bjorge's contentions, as well as those of the United States,
ignore or reject an equally valid, antithetical argument based
on the same surrounding legislative history: that the statements cited as limiting the entry to the "surface" estate did
not use the companion language of "subsurface" estate, but
rather referred to "minerals" underlying the surface as being
reserved. It is therefore submitted that the conclusions drawn
are of a very narrow spectrum to which at least this one additional argument can be raised. It should also be noted that
even if Bjorge is correct in asserting that Congress long ago intended subsurface rights to be reserved to the federal government, this by no means leads to the conclusion that geothermal resources are "minerals".
Speculation of congressional intent is not, of course, the
only means by which a resolution as to the nature of geothermal resources may be reached. A contemporary Congress apparently wrestled inconclusively with the problem, even
though certainly having access to the same prior histories, and
left the determination to the judicial system.9 4 The federal
court first bridging this void resorted to legislative history,
but augmented its findings with an examination of objective,
physical attributes.
90.

Bjorge, The Development of Geothermal Resources and the 1970 Geothermal

Steam Act -Law in Search of Definition, 46 U. COLO. L. REV. 1 (1974).
91. Id.
92. See generally, Bjorge, supra note 90. He does so in spite of the fact that the Federal
District Court in Union Oil, cites a portion of the House debate where Representa-

tive Mondell states: ". . . I wish he would not call the laws he refers to as surfaceentry laws, for they are not. They convey fee titles. They give the owner much
more than the surface; they give him all except that body of the reserved mineral."
369 F. Supp. 1289, 1295 (N.D. Cal. 1973).
93. Supra note 90,at 14.
94. 30 U.S.C. § 1020(b) (1970). See the text accompanying note 25.
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In the strict sense, a court examining the nature of geothermal resources within the context of minerals is presented
with numerous questions of fact as to each of the geothermal
components-steam, hot brine, each dissolved substance, hot
rock. A determination would be necessary for each component. This is ignoring, for purposes of the argument, the alternative approaches of treating the geothermal resource either
as that resource in toto which it most nearly resembles (whether mineral or water) or as a unique resource and only incidentally requiring that it conform to and/or not interfere with
regulation of related resources.
There is a valid criticism 9 5 that the Federal District Court
failed to adequately explore as a factual issue the characterization of geothermal resources. The court's approach was to
use the generalization that "the main constituent of geotherand
mal energy [is] superheated water (or steam . . .,),J"
a
mineral.
considered
be
can
water
whether
examine
then to
Citing numerous cases and publications, the court concluded
that "minerals" does not include water.
B. Consideration by State Courts
It seems erroneous to begin with a premise that geothermal resources are minerals or that they are water. Rather, the
question should be asked whether treatment as a whole as
water and/or minerals would be internally consistent with the
objectives of development. The specific meaning of "minerals"
has eluded a great many courts, and with respect to deeds,
leases and licenses most courts have held that a grant or reservation is determined with regard to the intent of the parties
from all the surrounding circumstances. In deciding whether
a particular substance falls within or without the "mineral"
classification, many courts reject technical, chemical or geologic definitions and look to see if the substance is commonly
viewed as a mineral and was so considered by the parties.
The following language from an opinion by the United States
Supreme Court is reflective of the problem:
95.
96.

See, eg., Bjorge, supra note 90; Brief for State Lands Commission of the State of
California as Amicus Curiae, United States v. Union Oil Co. of California, 369 F.
Supp. 1289 (N.D. Cal. 1973) [hereinafter referred to as Brief of California].
369 F. Supp. at 1297. While there is little substantiation in the text of the opinion,
reference is made to opinion letters from the Office of the Solicitor expressing the
view that "geothermal steam is merely superheated water." Id. at 1198, full text of
letters are attached as Appendix A to opinion.
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The word "mineral" is used in so many senses, dependent upon the context, that the ordinary definitions of the dictionary throw but little light upon its
signification in a given case. Thus the scientific division
of all matter into the animal, vegetable or mineral
kingdom would be absurd as applied to a grant of
lands, since all lands belong to the mineral kingdom,
and therefore could not be excepted
from the grant
s
without being destructive of it. 7
Using the more technical approach, the Oklahoma Supreme Court in 1943 had occasion to consider "minerals" as
applied to a substance other than petroleum hydrocarbon. "
The court applied ejusdem generis to limit the expression in
the deed to exclude water from the conveyance of "oil, petroleum, gas, coal, asphalt and all other minerals of every kind
or character. . .

.""

In other words, the court felt that to be

included within the mineral reservation, the unnamed must
be similar in species to the named.
A Texas case 00 involved a dispute arising from a conveyance reserving "the oil, gas and other minerals in, under and
that may be produced from said lands." Under a lease from
Plaintiff's grantee, Defendant acquired the exclusive right to
prospect for and produce water and lay pipelines. Plaintiff
claimed Defendant was wrongfully taking subsurface water
and sought damages and a declaratory judgment as to the respective rights of the parties to such subsurface waters.
In holding for Defendant, the court said:
What we have said above about the intention of the
parties to a deed being the paramount consideration
will apply also in determining what is intended by the
term "other minerals." In construing a reservation of
minerals in a deed regard must be had, not only to
the words used to describe the things reserved, but to
the relative portion of the parties interested and to
the substance of the transaction or arrangement which
such deed embodies. There is no question in this case
but what the real intention of the appellants was to
retain the minerals. Neither is there any doubt about
97.
98.
99.
100.

Northern Pac. Ry. v. Soderberg, 188 U.S. 526 (1902).
Vogel v. Cobb, 193 Okla. 64, 141 P.2d 276 (1943).
141 P.2d at 280.
Fleming Foundation v. Texaco, 337 S.W.2d 846 (Tex. Civ. App. 1960).
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the water being -technically a mineral. We think the
question whether a given substance is or is not a mineral within the meaning of the deeds in which the reservations are made is a question of fact to be decided
according to the circumstances of the particular case.
We are of the opinion that in deciding whether or not
in a particular case exceptional substances are minerals, that the true test is what that word means in
the vernacular of the mining and mineral industry,
the commercial world and the landowners at the time
of the grant, and whether the particular substance
was so regarded as a mineral. The mineral rights are to
be interpreted according to their ordinary and natural
meaning where there is no manifestation of an intention expressed in the deed to use them in a scientific
technical sense.10 '
To this point, the opinion is reasonably clear as the Court
expresses considerations and formulates tests that would be
helpful in deciding any similar case. But the Court concludes
by citing Vogel 1 0° and leaving doubt as to whether the decision turned on the considerations expressed above or on a
technical ejusdem generis construction of the reservation.
The Court states:
We approve the holding of the Oklahoma Court in the
case of Vogel et at. v. Cobb, Old., 141 P.2d 276, 148
A.L.R. 774, where it held "other minerals" referred
to minerals of the same generic class as oil and gas
and did not include water. We think the holding in
the Vogel v. Cobb case should be the rule in this state
and we hold that the reservation of oil, gas and other
minerals does not include the subsurface water.103
Ambassador Oil Corp. v. Robertson14 was an action for
an accounting for salt water used in the flooding of a unit.
The plaintiffs sought the reasonable market value of salt water wells to operators other than defandants for use in input
wells.
It is our opinion that salt water is a mineral within
the meaning of the phrase, "oil, gas and other min101.
102.
103.
104.

Id. at 851-852.
Supra note 98.
337 S.W.2d at 852.
384 S.W.2d at 752 (Tex. Civ. App. 1964).
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erals" as used in the leases held by Climax and within
the meaning of the word "minerals" used in the deed
from Mrs. Bright to Robertson conveying the land
but reserving the "minerals."
Note that the above reservation provided the court with an
opportunity to apply the ejusdem generis rule and limit the
reservation to substances of the same generic class as oil and
gas, but the court refused to do so. The rule of the case is
somewhat puzzling in view of Fleming, supra, decided only
four years earlier. Texas apparently now holds that salt water
is a mineral but that other subsurface water is not. How the
courts will go about labeling a particular underground body
of water is not clear.
In Stephen Hays Estate, Inc. v. Togliatti,'06 the plaintiff
brought suit to quiet title to water under a reservation in a
deed made by plaintiff's predecessor in interest reserving "all
minerals on or in the land conveyed and the right to mine the
same."
No case is cited by plaintiff and we have been unable
to find an adjudicated case holding that water is a
mineral within the meaning of a reservation such as
that contained in the deed from Hays to Meyers. The
characteristics of water containing copper in solution
are so unlike the characteristics of minerals that to
say water is a mineral would be to extend the meaning
of the word "mineral" 6beyond what is generally understood by that term .1
Here the court refused to hold that water containing a
significant amount of copper solute was a "mineral." It seems
that, a fortiori, water free of the copper in solution could not
be classed as a "mineral."
What is clear from all these cases is that there is flexibility
in determination of the character of a substance. What is not
clear is a definitive precedent for classification of geothermal
resources. Effectively we are left with a single precedent 105.
106.

85 Utah 137,38 P.2d 1066 (1934).
38 P.2d at 1068.
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Union Oil. 107 In light of the paucity of supporting decision,

it may be some time before we can consider the questions
surrounding geothermal resources as settled.
Returning to one of the original criticism of Union Oil,
namely, that the conclusion-geothermal resources are essentially water-was not adequately grounded in fact, 1 8 could
the decision stand in spite of this defect? Essentially, the decision rested on Congressional intent preceding passage of the
Stock Raising Homestead Act. However valid the argument
that the Court in Union Oil "failed to give... (certain) legislative history adequate weight" 1"9 it is inescapable that
the history was reviewed. It would be pointless to second
guess which statements are more "weighty," when they are,
first, merely inferential to the problem of geothermal resources, and, second, the mineral reservations were secondary
to the professed purpose of the Homestead Act.
For all the discussion of the character of geothermal resources, it is unavoidable that the issues should be broadened.
Concluding what geothermal resources are, for purposes of
ownership and/or right to use, does not necessarily foreclose
consideration of what geothermal resources are for purposes
of regulating their development. The treatment of the resources in the legal universe therefore becomes a primary variable affecting development. A legal definition must be drawn,
and it should avoid expansion which includes unnecessary related resources.
C. Additional FederalLegislation Affecting
Geothermal Resources
Executive Order 5389:
President Herbert Hoover, on July 7, 1930, issued Executive Order 5389 which provides:
[E] very smallest legal subdivision of the public land
surveys which is vacant, unappropriated, unreserved
public land and contains a hot spring, or a spring the
Other cases have been decided, e.g.. Reich v. Commissioner, 454 F.2d 1157 (9th
Cir. 1972), but Union Oil is the first case to expressly respond to the section in the
Geothermal Steam Act which provides for a judicial proceeding. See supra note 87.
108. Supra note 95.
109. Bjorge, supra note 90, at 14.
107.
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waters of which possess curative properties; and all
land within one-quarter of a mile of every such spring
located on unsurveyed public land, . . . is hereby
withdrawn from settlement, location, sale, or entry,
and reserved for lease under the provisions of the Act
of March 3, 1925 (43 Stat. 113), subject to valid existing rights.
It is the opinion of the Department of the Interior that
the Order does include geothermal "springs." In 1961, Edward Fisher, Acting Solicitor General stated:
There is nothing in the Executive Order which restricts
the withdrawal of a "hot spring" to one valuable primarily for its curative properties. Furthermore, there
is no language in the order or the regulations issued
pursuant thereto which restricts the term "hot spring"
to a spring created solely by the forces of nature....
Consequently, the development of these hot springs
systems by drilling wells on the public lands would be
within the purview of the Executive Order of July 7,
1930.110
A decision by the Department of the Interior"' also proposes
that water sources developed or created by man are within
the purview of the claim by the United States to all public
waterholes and springs." 2 The opinion of Mr. Fisher and the
holding in State of New Mexicol" are in accord with the
withdrawal of springs is perpetual, that it exempts the withdrawn waters from state appropriation, and that it refers to
lands which are presently, or become, of the character defined.
Although these are persuasive arguments, Mr. Fisher's
statement is attacked by Benjamin W. Boley, who stated in a
letter to Senator Alan Bible:
It strikes me as similarly unreasonable to hold that
Executive Order 5389 reserves lands upon which man
110.
111.
112.
113.

M-36625, Memorandum from Edward Fisher, Acting Solicitor, Department of the
Interior, to Director, Bureau of Land Management, August 28, 1961.
State of New Mexico, 55 Interior Dec. 466 (1936).
Exec. Order of April 12, 1926, 30 C.F.R. § 241.5 n. 1 (19'16), pursuant to provisions of the Act of June 25, 1910, 36 Stat. 847, as amended by Act of August 24,
1912, 37 Stat. 497.
Although the holding was referring to the Executive Order of April 17, 1926, this
order, as well as Executive Order 5389, was authorized by the same Acts.

https://scholarship.law.uwyo.edu/land_water/vol13/iss1/6

26

Vranesh and Musick, Jr.: Geothermal Resources: Water and Other Conflicts Encountered by th

1977

CONFLICTS ENCOUNTERED BY DEVELOPER

135

and machine, rather than nature, can cause a surface
outpouring of hot waters. A geothermal steam well,
even if it could produce quantities of hot water, is
not a spring. It is a drilled well. By an Executive Order
of April 17, 1926, lands containing springs, presumably cold .. . were reserved for public use. That order
surely does not apply to lands upon which a man
could drill a water table, no matter how far down.
Why then should Executive Order 5389 be deemed
applicable when a well is drilled for hot water?
I submit that the Acting Solicitor's conclusions are incorrect, that Executive Order 5389 reserves only
lands upon which hot springs or springs containing
water with curative properties are visible on the surface, and that Executive Order 5389 is inapplicable to
manmade wells regardless of the quantities of hot water in their affluents. 14
If Mr. Fisher is correct, and manmade geothermal wells
are withdrawn under Executive Order 5389, the continuing
nature of the withdrawal would mean that, first, developments proposed on public lands would be prohibited since
they fall directly within the Order, and, second, transfers of
lands subsequent to the Order may be invalid insofar as they
purport to convey lands which are, or become, of the character withdrawn.
The extent that rights to waters can be obtained under
state law where there has been a withdrawal is dependent, in
Colorado, on language of the Desert Land Act of 1877,"1
which subjects the water of all lakes, rivers and other sources
upon public lands to appropriation pursuant to state law. The
key phrase in the application of state law is that the water
must be on public land.116 Therefore the reserved waters under Executive Order 5389 are effectively removed from state
appropriation. But are geothermal deposits withdrawn under
this Order?
Hearing on S. 883 before the Subcomm. on Minerals, Materials and Fuels of the
Senate Comm. on Interiorand InsularAffairs, 88th Cong., 1st Sess. 29 (1963).
115. 43 U.S.C. § 321, as amended (1970).
116. See, e.g., California-Oregon Power Co. v. Beaver Portland Cement Co., 295 U.S.
142 (1935); Ickes v. Fox, 300 U.S. 82 (1937); and Federal Power Commission v.
Oregon, 349 U.S. 435 (1955).
114.
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It is our contention that geothermal wells are not included in the reservation of hot springs. The basis for this conclusion is the already mentioned manifest physical difference
between wells and springs, and, further, the puzzling failure
by the United States to assert the defense of a reservation as
to those patents which were issued after issuance of the Executive Order, if, assuming arguendo, the reservation applies
117
to geothermal wells.
The McCarran Amendment 1 8 effectively provides consent
to the joinder of the United States to suits for adjudication
or administration of water rights where the United States is
the owner of or is in the process of acquiring water rights by
appropriation under state law.11 9 Since we have elsewhere
concluded that an appropriation is necessary where a net
withdrawal is made, ° if the United States reinjects the waters there is no application of the Amendment.121 On the other
hand, where a net withdrawal is anticipated, the United States
would be subject to jurisdiction in state court.
V. COLORADO TREATMENT OF GEOTHERMAL RESOURCES

The uncertainty surrounding the precise nature of geothermal resources is reflected in Colorado in a somewhat ambivalent approach to their regulation. Are we dealing with
water or with minerals? Is existing groundwater affected or
not? What kinds of controls will achieve what ends, and will
these be desirable results? The Colorado Geothermal Resources
Act 122 reflects this enigma in its reliance on water law principles as well as those applicable to oil and gas law.
At the outset, the act vests the Oil and Gas Commission
with authority to:
[E] xercise the state's power and jurisdiction to require that wells for the discovery and production of
117.

Five of the appellee's predecessors in interest were issued natents dated July 16.
1931. Brief of the State of California, supra note 95. See generally, Brief of the
United States, supra note 89.

118. 43 U.S.C. § 666 (1970).
119. See Dugan v. Rank, 372 U.S. 609 (1963) for an interpretation of this Act; Rank v.

Krug, 142 F. Supp. I (S.D. Cal. 1956).
120. Infra, Part IV.
121. In this event the Safe Drinking Water Act, 42 U.S.C. § 300f (Supp. V. 1975).
122. COLO. REV. STAT. § § 34-70-101 et seq. (Supp. 1976).
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geothermal resources be drilled, operated, maintained,
and abandoned in such a manner as to safeguard life,
health, property, public welfare, and the environment
recovery of
and to encourage the maximum economic
23
the resource and prevent its waste.
This authority is specified in Section 37-70-104(1) to establish drilling units and pooling of interests in the same manner
as with oil and gas wells, in Section 34-70-106(1) to require
records, modes of operation in conformance with require.
ments, notice of intention to drill, and a permit from the
commission in the same manner as oil and gas wells, and in
Section 34-70-106(1) to prevent waste and protect correlative
rights.lU
The similarity in drilling techniques between oil and gas
wells and geothermal wells creates a natural carry-over where
we can and should draw heavily on the proven expertise of
developers in these established fields. In the technical aspects
of well exploration and development, the commission has authority to regulate drilling, casing, operation and plugging of
seismic holes, drilling, producing and plugging of wells, spacing of wells, shooting and chemical treatment of wells, and
disposal of wastes. This represents only a partial list of statutory regulation and is intended to demonstrate the thoroughness of oil and gas requirements as they are applied to geo.
thermal resources.
While it is apparent from the Geothermal Resources Act
that the primary role of the Oil and Gas Commission is issuance of the well permit and drilling and operational regulation,
the authority to regulate the heat transfer mechanism per se
may be a secondary role. It is in this capacity that legal questions will be raised since the well operation itself is clearly
delineated.
123. COLO. REV. STAT. i§34-70-102(1) (b) (Supp. 1976).
124. The Colorado Geothermal Resources Act specifically incorporates COLO. REV.
STAT. § § 37-60-116, 34-60-105, 34-60-106(1) (a)-(f), (2), and (3), and 34-60117(1) and (2) from the Oil and Gas Conservation Act.

125. If the reader wishes to pursue these technical aspects, he may refer to the applicable statutes listed supra note 124 and the Rules and Regulation, Rules of Practice
and Procedure for the Development and Production of GeothermalResources and
Geothermal Resources Act, State of Colorado, Oil and Gas Conservation Commission, Department of Natural Resources (Dec. 27, 1976) [hereinafter referred to as
Rules and Regulations].
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The explorer's or developer's right to the water as either
a conduit of the energy or as a resulting product is affected
by the doctrines of correlative rights and waste, as defined in
the Geothermal Resources Act. Correlative rights are defined
to mean:
[T] hat each owner and producer in a common pool
or source of supply of geothermal resources shall have
an equal opportunity to obtain and produce his just
and equitable share of the geothermal resources underlying such pool or source of supply. 12
Geothermal resources are defined to mean
. . geothermal heat and associated geothermal resources, including but not limited to:
(I) Indigenous steam, other gases, hot water, hot
brine and all other products of geothermal processes;
(II) Steam, other gases, hot water, hot brine, and
all other products of geothermal processes resulting
from water brine, steam, air, gas, or other substances
artifically introduced into subsurface formations; and
(III) Natural heat, steam energy, and other similar
themal energy in whatever form found in subsurface
formations.127
Geothermal by-products means
[A] ny substances which remain after thermal energy
has been removed from geothermal resources, including but not limited to cooled waters, solution minerals,
chemical compounds, extractable
salts, rare earths,
12 8
and other minerals substances.
Under these laws it is thus important to distinguish hot
water (a geothermal resource) from cooled waters (a geothermal by-product) because it is only the former (hot water)
which is controlled by the correlative rights doctrine. In other words, the geothermal owner and producer have an equitable right only as to the heat transfer mechanism and not to
the by-product of cooled water. This distinction brings exist126.
127.
128.

COLO. REV. STAT. § 34-70-103(3) (Supp. 1976) (emphasis added).
COLO. REV. STAT.§ 34-70-103(6) (Supp. 1976) (emphasis added).
COLO. REV. STAT.§ 34-70-103(4) (Supp. 1976) (emphasis added).
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ing water laws into play. Since the water recovered from the
geothermal operations would by definition be excluded from
regulation by the Act, it is existing water laws that must control. What role is water law supposed to play?
Sections 34-70-107(1) through (3) of the Colorado Geothermal Resources Act state that nothing in the Act alters or
amends Colorado water laws, water rights or the authority of
the State Engineer, the Ground Water Commission or the Water Quality Control Commission. In addition to the broad
confirmation that existing water law and water rights are preserved, the Geothermal Resources Act expressly states:
The [Oil and Gas Conservation Commission] prior to
issuance of a permit for exploration or development,
shall request the state engineer to make the same determination with respect to the requested permit as is
required by Section 37-90-137, C.R.S. 1973, for a
permit to construct a well under said section, and the
commission may issue such permit only after a finding by the state engineer which would authorize the
issuance of a permit to construct a well under said
Section 37-90-137 C.R.S. 1973; except that, where
the requested geothermal permit clearly does not contemplate the appropriation or use of ground water no
finding of unappropriated water need be made. (Emphasis added.)29
The determination the State Engineer makes pursuant to
Colorado Revised Statutes § 37-90-137(2) is:
[T] hat there is unappropriated water available for
withdrawal by the proposed well and that the vested
water rights of others will not be materially injured
and [if this finding] can be substantiated by hydrological and geological facts, he shall issue a permit to
construct a well, but not otherwise .... 1s0
129. COLO. REV. STAT. § 34-70-107(4) (Supp. 1976) (emphasis added).
130.

Another Subsection of § 37-90-137 provides:
(4) In the issuance of a permit to construct a well in those aquifers which do not
meet the definitions of Section 37-9-103(6) (designated groundwater) or Section
37-90-103(11) (underground water which is tributary), and do not meet the exemptions set forth in Sections 37 -90-105 and 37-92.602, the provisions of Subsections (1) and (2) of this section shall apply; except that, in considering whether the
permit shall be issued, only that quantity of water underlying the land owned by
the applicant or by the owners of the area, by their consent, to be served is considered to be unappropriated; the minimum useful life of the aquifer is one hundred years, assuming that there is no substantial artificial recharge within said period; and no material injury to vested water rights would result from the issuance
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Once the opinion of the State Engineer is rendered, the
quantitative determinations are not relevant to the Oil and
Gas regulation. The Oil and Gas Commission issues the permit
for exploration and development based, in part, on the advisory finding by the State Engineer; that is, the role of the
State Engineer in issuing a well permit ends with his opinion.
The withdrawn water then falls under existing water laws,
and it is difficult to say, given our present hydrological knowledge, whether this water should be considered tributary or
non-tributary, for we cannot say how related it is to under11
ground water.
Without pondering the tributary or non-tributary nature
of the resource, it should be asked why existing water law is
introduced only upon removal of the water from the ground.
There seems to be every reason to indicate that a correlative
rights doctrine has no justification for its presence. We are
not, as in oil and gas law, dealing with a resource that is isolated. As noted above, it is more likely than not that geothermal water is interrelated with ground water. Our present
knowledge suggests that we cannot withdraw the former without affecting the latter. There is also, given the relative lack
of knowledge in the subject, a corresponding lack of certainty in pinpointing the perimeters of geothermal pockets.
The Colorado Division of Water Resources is currently
studying the geophysical structure of a KGRA in south-central and south-western Colorado. 132 The geographic areas of
study follow the Rio Grande rift, a major continental split

131.

132.

of said permit. The state engineer may adopt rules and regulations to assist in, but
not as a prerequisite to, the granting or denial of permits to construct wells and for
the administration of this underground water.
There is a presumption in Colorado that all waters are tributary. See, e.g., Safranek
v. Limon, 123 Colo. 330, 228 P.2d 975 (1951). There are also indications that the
geothermal and ground-surface water regimes are linked. See, TECHNICAL REPORT,
supra note 36. But this link is probably marked with very slow movement. If anything, at this point this is merely speculative. See generally, TECHNICAL REPORT,
supra note 36. Water with only de minimis tributary character is not a part of the
surface stream as contemplated by the Constitution. See Kuiper v. Lundvall, 187
Colo. 40, 529 P.2d 1328 (1974), cert. denied, 421 U.S. 996 (1974). "[S] low flow
of underground water is in effect non-tributary water . . ." Id. at 1331, 1332. It
might well be that the courts will decide upon the tributary or non-tributary nature
of geothermal water by applying the principles of Kuiper v. Lundvall and holding
that the slow movement is not sufficient to place geothermal waters within the term
"waters of the state," which means all surface and underground water in or tributary to all natural streams within the State of Colorado. COLO. REV. STAT. § 37-

92-103(13).

The areas are: Valley View, Poncha, Mineral Hot Springs, and Alamosa. TECHNICAL
REPORT, supra note 36.
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extending from El Paso, Texas, northward through New Mexico and Colorado. Financed in part through a United States
Geological Survey grant, 1' the investigation will identify and
define the influence between geothermal resources and associated groundwater resources. There are prior studies of geothermal resources in Colorado,' but this represents the first
attempt to associate development of the geothermal resource
with its effect on other resources. In the preliminary abstract,
the engineers state:
[In the northern San Luis and upper Arkansas Valleys
of south-central Colorado] preliminary studies indicate the KGRAs surface and groundwater regimes are
linked to the area's goethermal resources predominantly by faulting.
...This close association indicates that development
of geothermal energy resources in the KGRA will
probably be accompanied by changes in local inflowoutflow relations, changes in hydraulic characteristics
of aquifers, and might result in environmental hazards .135
The resolution of this study with a conclusion in conformance with this preliminary theory and supported by additional data would be a compelling reason for integrating
geothermal resources within water laws. It is more than a
mere suggestion that there is an inter-relationship of all waters. At the same time in certain ways geothermal water is
distinct, for it is of high chemical and mineral content and is
at least somewhat physically severed because of depth, impermeable rock formations and/or the pressure structure. Unless there is a hot springs manifestation or man-made development which would allow easy movement up through the fractures, there probably is minimal intermingling with surface
and ground waters. It would, however, be presumptuous to
conclude that the waters are never linked, even though this
link is probably bridged by extremely slow movement.
133.

134.
135.

The U.S.G.S. has established a program of further study in KRGA's for physical
data, economic potential, alternative uses and developmental direction. Agencies
and parties wishing to utilize the available funds must first submit a plan of study
including objectives, procedures and data supporting the expertise of the personnel
and organization involved.
See generally, Pearl, Geothermal Resources of Colorado, COLORADO GEOLOGICAL
SURVEY SPECIAL PUBLICATION 2 (1972), discussing the data of thermal wells and
springs where 113 exhibited temperatures greater than 211C..
Technical Report, supra note 36, 2-3.
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One must then question the sanctity and sensibility of
the present approach. We are dealing here with water. Call it
what we will, define it as we wish and draw analogies to whatever other resources bear comparison, the resource that provides geothermal energy is water. Colorado water law long
ago adopted the appropriation doctrine and, in fact, has given
its name to the doctrine. In Colorado, and throughout most
of the West, he who is first in time is first in right in regard to
water usage, and an individual acquires a priority by adjudicating his rights in court. Is this doctrine inappropriate?
The purpose of the appropriation doctrine is the same
now as it was a hundred years ago: namely, to allocate scarce
water resources among competing interests. Rights based
upon this doctrine are protected by law with the recognition
of a right tantamount to fee ownership in real property. In
addition, the appropriation system provides that new uses of
water may enter the existing water system in any locale so
long as the new uses comply with the first in time, first in
right, philosophy. The main restriction is that the new use
must not cause injury to other water users.
This question of non-injury is an important modification
to the appropriation doctrine, one which is particularly important to development of geothermal resources. The use of
geothermal water must be enjoyed without causing injury to
other water supplies. In all areas where geothermal energy
exists, the appropriation doctrine or its progeny is to be applied. A requirement of non-injury will apply to development
of this resource.
Thus consideration of the appropriation doctrine and its
administrative applications becomes particularly important.
First, it is clear that development of the resource will require
a recognition of the non-injury concept. Equally important, a
defensible fee title similar to that enjoyed with real property
can be acquired over the power potential that is geothermal
energy.
The phrase, "power potential," is deliberately chosen, for
it embodies not only the wealth of energy which geothermal
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power offers, but also the concept that geothermal energy is
no different than water stored in a reservoir above ground
which generates power by letting water fall. Geothermal energy is the physical reverse of a reservoir, in that the power
comes by causing water to rise, but the legal assumptions inherent in such power potential are the same. Once geothermal
energy is seen as a power potential similar to water in storage
in a reservoir above generating facilities, one can explain the
applicability of the appropriation doctrine to geothermal energy by exploring how it is applicable to reservoir storage
projects.
Reservoir storage projects are not developed by a lease of
the water and land from the land holder. On the contrary,
the reservoir storage facility is developed with its right to the
use of water based upon appropriation. No administrative
permission is required to use or store the water save for the
purpose of insuring the integrity of the storage facility. In
this sense there is a clear analogy to be drawn to a geothermal
well. The owner of a reservoir storage facility does not have
to pay a lease for the use of the water, and the owners' rights
do not terminate after a period of use. The reservoir project
water is acquired in perpetuity by the simple act of appropriation and can be secured despite the date of initiation by the
simple, mindful act of ensuring non-injury to other water
users.
Thus, for geothermal energy, as with the reservoir storage
facility, rights to the use of the power potential can be acquired in perpetuity without fear of defeasance or being subject to any lease or royalty. How is the geothermal project
water so acquired? By faithful compliance with the singular
steps necessary to accomplish appropriation. These steps include only (1) diverting the water, and (2) applying it to beneficial use.
The security for the appropriative rights is through courtsanctioned proceedings which establish the existence of the
appropriation. The concept of non-injury comes into play in
a recognition of the physical uses of the geothermal rights.
Thus non-injury could be accomplished by reinjection of the
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water to the parent formation. It could also be accomplished
by developing, as a part of the geothermal supply (hot water),
water from such depths as to be foreign to the surface water
supplies. Other unique ways are being developed annually by
specialists in the field of hydrology. The only caveat is preservation of the vested rights of others.
In most of the jurisdictions in which the appropriation
doctrine governs, administrative guidelines are established for
the proper location and development of the water recovery
facility. A split in jurisdiction is evident in many of these
states with the oil and gas commission regulating the safety
of the facility due to the similarity with oil and gas development, while the water resources commission regulates the actual location and establishes the casing program to insure protection of other water supplies. It is not here submitted that
the oil and gas commission has no role to play in the acquisition of geothermal water. The commission has an expertise in
this area which can be applied to the safety of the process of
extracting the water from the earth. But while drawing on
the technical knowledge the commission has gained through
its long association with a related resource, it must be borne
in mind that we are here dealing with water. Geothermal energy is a power potential with the characteristics of water and
minerals, and also sui generis. But no matter how complex
the definition, and despite the similarities or uniqueness of
the resource, it is, in the end, water. As such, it is subject to
the appropriation doctrine. The Rules and Regulations impose a very sizeable burden on the developer in comparison
to what he faces under the appropriation doctrine. The reason for this, of course, is that the Oil and Gas Conservation
Commission does not recognize this resource as water, while
purporting to recognize the water laws of the state. 13 6 The
most basic legal discrepancy is found in the explicit recognition of correlative rights, as already indicated. Beyond this,
the most noticeable burden is the enormous quantity of paperwork and red tape authorized by the rules and regulations.
This additional burden is noticed at the outset in "Well
Designations", 13 7 which requires an owner to mark every well
136.
137.

Rules and Regulations, supra note 125, at G209.
Rules and Regulations, supra note 125, at G210.
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in a conspicuous place. This is not a mere request for an "x"
or a red flag. The owner's name, the name of the lease, the
number of the well and the legal description of the well are
required, and the owner must take "all necessary means and
precautions to preserve these markings." The entire set of
rules and regulations continues in this vein.
At the outset it appears that a system somewhat similar
to water well regulations exists. If a driller or developer wishes
to change plans previously approved, he must file written notice with the Director of the Commission.'-s He must also
keep records on the premises of all drilling, redrilling, deepening, repairing, plugging or abandoning of wells, and these records must reflect the formations penetrated, the content and
quality of geothermal fluids or gases in each formation tested
and the grade, weight, size and landed depth of casing used in
drilling each well on the leased premises.1 3 There is certainly
a similarity here to the requirements for a well permit and
log. However, producers, operators, transporters, refiners,
treatment or other extraction plant operators and initial purchasers who are conducting operations in Colorado are also
40
required to designate an "Agent.'
The Rules and Regulations require an application to be
filed for a permit to drill, deepen, or render and operate as with
a water well,' 4 ' but the fee is $75.00 and the operations must
commence within six months after approval.'4 There is also
required a written statement that the public health, safety
and welfare is safeguarded' as well as a statement of measures
taken to protect against land subsidence, contamination of
surface and ground waters and the air, and excessive noise
levels.lu Public liability insurance must be possessed, 45 and if
"significant" revisions are made an amended form must be
filed .146

Another notable variation from water well procedure is a
bonding requirement of $10,000.00. This must be posted by
138.
139.
140.
141.
142.
143.
144.
145.
146.

Rules and Regulations, supra note
Rules and Regulations, supra note
Rules and Regulations, supra note
Rules and Regulations. supra note
Rules and Regulations, supra note
Rules and Regulations. supra note
Rules and Regulations, supra note
Rules and Regulations, supra note
Rules and Regulations,supra note

125,
125,
125,
125,
125,
125,
125,
125,
125,

atG310a.
at G301c.
at G302.
at G303a.
at G303c.
at G303d.
at G303e.
at G303f.
at G303g.
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an owner, payable to the State, and conditioned upon plugging the well in accordance with the rules and regulations
upon abandonment. 147 The owner or producer is further burdened with a variety of "sundry notices and reports." In addition to a well completion report or recompletion report, 148
he must file a monthly production report, 4 9 a gas-fluid ratio
and water production report, 5 0 a monthly report of geothermal by-product or other extraction plants,' a reservoir pressure test report, 5 2 at the discretion of the Commission, and a
monthly report of fluids injected. 153 In addition, approval
must be obtained in advance for recompleting a well, abandoning a well or changing plans, 15 4 and a "certificate of clearance" must be filed by a producer or operator for each well
producing geothermal fluid or gas or both. 55 Not to be excluded from this list of reports is the transporter's monthly
report, which must be filed by the twenty-fifth day of each
month.156 Further paperwork is required by the Applications
for Permit to Use Earthen Pit, 157 and the Affidavit of Condition of Operator's Retaining Pits.'"
The rules and regulations also discuss "General Drilling
and Completion Rules" which are not strikingly burdensome
or different from regulations surrounding water wells. There
are regulations particular to geothermal problems, like blowout 159 and meeting natural gas, 160 but there are also the familcasing, 62 and meeting water
iar requirements of location,
63 Nevertheless, this section of the rules
quality standards.
and regulations still has its share of paper work involved. If
directional drilling is to be undertaken, other than whipstocking due to hole conditions, notice of intention must be
filed.'" An application must be filed for "multiple zone com147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.

Rules and
Rules and
Rules and
Rules and
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Rules and
Rules and
Rules and
Rules and
Rules and
Rules and
Rules and
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Rules and
Rules and
Rules and
Rules and
Rules and

Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125
Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125,
Regulations, supra note 125,

at G304.
at G306.
at G307.
at G309.
at G311.
at G313.
at G314.
at G305.
at G310.
at G312.
at G315.
at G316.
at G317b, e.
at G317m.
at G318.
at G317d, n.
at G325.
at G319.
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pletions or commingling in one well bore", 16 and an affidavit
of condition of operator's retaining pits is required.'S Except
for temporary storage, no retaining pit can be constructed
without a permit from the Commission.167
Also peculiar to geothermal development is the requirement for underground disposal of all produced water which is
not utilized as a geothermal resource.'6 A cooperative system
is allowed but not without hearings, testimony, and notice of
such application to each surface owner within one-half mile
of the proposed well or wells. 16 9
A final area of regulation concerns "Unit Operations and
Secondary Recovery Projects." The main importance of this
area is the requirement of applications
for water injection, re-pressuring, or pressure maintenance operations, cycling or re-cycling operations, including the extraction and separation of liquid geothermal resources from gaseous geothermal resources
in connection therewith, or for carrying on any other
method or unit of cooperative development or operation of a field or a part of either.... ",170
There is a notice and hearing requirement, 71 and a requirement of additional notice if water, gas, or air injection is
involved. 72 A section regarding procedure concludes the
78
Rules and Regulations.
The Rules and Regulations seem designated to maintain a
tight control on the development of geothermal resources.
While these ostensibly are geared toward the conservation of
165.
166.
167.
168.

169.
170.
171.
172.
173.

Rules and Regulations, supra noti 125, at G320.
Rules and Regulations, supra note 125, at G326.
Rules and Regulations, supra note 125, at G326(e) (1).
Rules and Regulations, supra note 125, at 327a. This requirement presents a possible conflict, and in some cases impossibility of compliance with the Safe Drinking
Water Act, 42 U.S.C. § 300f (Supp. V. 1975). The Act has not been clarified to a
point where any legal predictions can be made. See Sanderson, The Effects of the
Federal Safe Drinking Water Act on Oil. Gas and Mining Operations: Bittersweet
or Unpalalable; Renwick, The Effects of the FederalSafe Drinking Water Act on
Oil, Gas and Mining Operations:An Oil and Gas Lawyer's View. (Papers presented
at the 23d Annual Rocky Mountain Mineral Law Institute. Publication by the
Rocky Mountain Mineral Law Foundation forthcoming.)
Rules and Regulations, supra note 125, at G327a(10).
Rules and Regulations, supra note 125, at G401.
Rules and Regulations, supra note 125, at G402.
Rules and Regulations, supra note 125, at G403.
Rules and Regulations, supra note 125, at G501 et seq.

Published by Law Archive of Wyoming Scholarship, 1977

39

Land & Water Law Review, Vol. 13 [1977], Iss. 1, Art. 6

148

LAND AND WATER LAW REVIEW

Vol. XIII

the resource, it remains to be seen if developers will be able
to cut through what seems to be an enormous quantity of paperwork in order to pursue development. Undoubtedly, the
Rules and Regulations are based on safe operation of geothermal wells and are based in part on past experience and in part
on the fear of the unknown.
The Rules and Regulations, as drafted, take no cognizance
of over one hundred years of developed water law. The conflict will have to be resolved before geothermal operations
can become a reality. The resolution is simple enough if a
shouting match does not develop. The Oil and Gas Commission can implement whatever safeguards are required for prudent operations, based on past oil and gas experience, but the
waters of geothermal operations must be regulated according
to the well developed water laws of the state.
VI. CONCLUSION

As the realization of the potential power inherent in geothermal resources continues to gather steam, the treatment of
the resource by courts and legislatures must seek to be as relatively pure as the resource itself. Thus far this has not been
the case. We must not, at a time when all forms of energy are
desperately needed, require years to decide whether a resource
which is derived from water is truly water or is perhaps something else. Time is being lost tracing certain aspects of history
to conclude that, at least as far as the Federal government is
concerned, geothermal water is to be treated as embraced by
"coal and other minerals" reserved under United States patents. The resource is there, waiting, and it needs to be tapped.
If we will acknowledge that geothermal resources are to
be treated like water, the remaining key question concerns
only how to go about obtaining it. Most of the western states
recognize the appropriation doctrine, in some form or another, in regard to the administration of water, and they have
understood and used this doctrine for the past century. The
doctrine has, since its inception, stood for the protection of
other rights, both junior and senior. Combined with modern
technology and skilled supervision, be it in the form of an

https://scholarship.law.uwyo.edu/land_water/vol13/iss1/6

40

Vranesh and Musick, Jr.: Geothermal Resources: Water and Other Conflicts Encountered by th

1977

CONFLICTS ENCOUNTERED BY DEVELOPER

149

oil and gas commission or a state engineer, there need be no
fear of waste. To superimpose a doctrine of correlative rights
on top of the appropriation system is thus both confusing
and uncalled-for. What is needed is a way to develop this kind
of energy efficiently and with regard to vested rights. If we
can understand that water is water and not oil or gas, we can
appreciate the need to accommodate this new kind of water
into existing water rights systems as well as realize the possibility of doing so. The West long ago rejected the notion that
ownership of the land carries with it a right to water flowing
through it. We left to the less arid states the concept of ownership "from the skies above to the center of the earth," for
this was not a doctrine appropriate to western settlement and
development. The concept of overlying ownership is equally
inappropriate today. The pioneer in geothermal resources is
as deserving of certainty in his possession as was the pioneer
who settled the streams of the state. Certainty is not found in
vague definitions of underground pools and difficult-to-ascertain shares proportionate to overlying land. It is found in
ownership and adjudicated rights, and it is he who is first in
time and first in right who is going to develop this resource
from powerful steam to potent energy with, and only with,
the appropriation doctrine.
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